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Padi hitam (Oryza sativa L.) adalah padi lokal yang memproduksi 
antosianin dengan intensitas tinggi yang popular dikonsumsi sebagai makanan 
fungsional. Kandungan antioksidan padi hitam diduga mampu menurunkan risiko 
terkena penyakit jantung, liver dan menghambat perkembangan kanker. Padi lokal 
umumnya berumur dalam, tinggi tajuk lebih dari 130 cm dan berdaya hasil rendah 
sehingga perlu perbaikan genetik. Penciptaan varietas baru tanaman dapat 
dihasilkan dengan memperbesar keragaman genetik tanaman yang dapat 
dilakukan salah satunya dengan induksi mutasi. Induksi mutasi dengan radiasi 
gamma dinilai efektif dengan tingkat keberhasilan yang tinggi pada 
pengembangan kultivar padi. Tujuan penelitian ini adalah mempelajari pengaruh 
radiasi sinar gamma terhadap komponen pertumbuhan dan komponen hasil padi 
hitam dan mengidentifikasi tanaman M1 yang diduga mengalami mutasi. 
Penelitian dilaksanakan pada bulan September 2015 sampai dengan 
Maret 2016 di rumah kaca Fakultas Pertanian Universitas Sebelas Maret 
Surakarta menggunakan rancangan acak lengkap (RAL) faktorial dua faktor. 
Faktor pertama adalah varietas padi hitam, terdiri dari 3 varietas yaitu 
Cempo Ireng, Cempo Melik dan Melik. Faktor kedua adalah dosis radiasi 
sinar gamma, terdiri dari 4 taraf yaitu tanpa radiasi, radiasi dosis 100 Gy, 
200 Gy dan 300 Gy. Pengamatan dilakukan terhadap karakter morfologi dan 
agronomi yang merupakan komponen pertumbuhan dan hasil padi untuk 
melihat pengaruh radiasi dan indikasi terjadinya mutasi. Data hasil 
pengamatan dianalisis secara deskriptif dan sidik ragam yang dilanjutkan 
uji jarak berganda Duncan (DMRT).  
Hasil penelitian menunjukkan adanya pengaruh radiasi gamma yang 
terlihat pada perubahan warna batang, warna daun dan kematian pada 
beberapa tanaman padi hitam. Radiasi sinar gamma berpengaruh terhadap 
rata-rata penurunan tinggi benih, presentase gabah hampa dan berat padi 
perumpun dan tidak berpengaruh terhadap rata-rata  tinggi tanaman, jumlah 
anakan, jumlah anakan produktif, panjang dan lebar daun bendera, jumlah 
gabah permalai dan panjang biji. Mutasi perbaikan umur berbunga dan 
umur panen diduga terjadi pada 2 tanaman varietas Cempo Ireng radiasi 100 
Gy dan 200 Gy, 1 tanaman varietas Melik radiasi 200 Gy. Mutasi perbaikan 
tinggi tajuk tanaman diduga terjadi pada 1 tanaman Cempo Melik radiasi 
100 Gy dan 2 tanaman verietas Melik radiasi 200 Gy dan 300 Gy. 
Kandungan antosianin terbaik didapatkan pada varietas Cempo Ireng radiasi 
200 Gy dan Cempo Melik radiasi 300 Gy. Radiasi sinar gamma 200 Gy 
merupakan dosis radiasi yang paling efektif menghasilkan mutan dan 
varietas Cempo Ireng merupakan varietas yang paling responsif terhadap 
radiasi.  




Suhadi Sapto Yuwono, 2016. ‘Induced Mutation for Genetic Improvement of 
Black Rice (Oryza sativa L.) By Gamma Ray’. Theses. First Adviser: Prof. Dr. 
Ir. Edi Purwanto, M.Sc. and Second Adviser: Prof. Dr. Ir. Nandariyah, M.S. 
Graduate Program. Magister of Agronomic. Sebelas Maret University. 
Black rice (Oryza sativa L) is a local variety of rice producing anthocyanin 
in high intensity popularly consumed as functional food. Antioxidant content of 
black rice can presumably lower the risk of fatty liver disease, heart disease and 
can inhibit cancer development. Local variety of rice has generally longer age, 
plant height more than 130 cm and with low productivity thereby requiring 
genetic improvement. The invention of new plant variety can result by expanding 
its genetic diversity that can be conducted by means of, among others, induced 
mutation. Induced mutation by gamma ray irradiation is considered as effective 
with high success level in rice cultivar. The objectives of research were to study 
the effect of gamma ray radiation on growth and yield components of black rice 
and to identify on M1 genotypes expectedly developing mutation.  
This study was conducted on September 2015 to March 2016 in Green 
House Faculty of Agriculture Sebelas Maret University using factorial completely 
random design (CRD) with two factors. The first factor was black rice, consisting 
of 3 varieties: Cempo Ireng, Cempo Melik and Melik. Second factor was gamma 
ray radiation dose, consisting of 4 stages: without radiation, radiation at 100 Gy, 
200 Gy and 300 Gy doses. The observation was conducted on morphological and 
agronomy character constituting growth and yield components to see the effect of 
radiation and indication of mutation on black rice. The data from observation 
result was analyzed descriptively and variance analysis continued with Duncan 
Multiple Range test (DMRT).  
The result of research showed that there was an effect of gamma radiation 
that could be seen from the changing stem and leave colors, and the death in some 
varieties of black rice. Gamma radiation affected on the decreased of average seed 
height, percentage empty grain, and grain weight per hill, and did not affect in 
average of plant height, number of tiller, number of productive tiller, flag leaf 
length and width, and number of grain per panicle and seed length. Mutation of 
days to flowering improvement and days to harvesting expectedly occurs in 2 
plants of Cempo Ireng with 100 Gy and 200 Gy radiation, 1 plant of Melik with 
200 Gy radiation. Mutation of plant height improvement expectedly occurred in 1 
plant of Cempo Melik with 100 Gy radiation and 2 of Melik with 200 Gy and 300 
Gy radiation. The best anthocyanin content was obtained in Cempo Ireng with 
200 Gy radiation and Cempo Melik with 300 Gy radiation. Gamma irradiation of 
200 Gy was the most effective radiation dose producing mutant and Cempo Ireng 
variety was the most responsive one to gamma ray irradiation. 
Keywords: Black rice, anthocyanin, induced mutation, gamma ray  
 
 
 
